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Abstract : In an aluminum-air unit cell used alkaline solution, Hydrogen evolution rates were investigated for the
observation of the effects of alloy element, inhibitor and its concentration in electrolyte, KOH concentration, solution
temperature, and current density loaded to cell. Hydrogen evolution rates were reduced up to 50% by saturating the
solution with ZnO, while ZnAc(Zinc Acetate) did not work as inhibitor. The inhibition effect of ZnO increased with
increasing the KOH concentration and solution temperature. They were linearly increased with the KOH concentration

and current density in first order and exponentially increased with the solution temperature.
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Table 1. Composition of domestic commercial aluminum
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No. Al Mg Mn Zn Fe Cu St Cr Ti
AA*1050 =991 0.05 0.05 0.05 04 005 <025 0.03
AA-3003 98.5-98 1015 0.1 0.7 00502 06
AA-5052 96-96.7 3228 01 0.1 04 01 025 0.15-0.35
AA-GO61 95973 0812 0.15 0.25 07 0.15:04 0408 0.04-035 0.15

AA : American Aluminum Association
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Fig. 1. Schematic diagram of the experimental system of apparatus.
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Fig. 2. Variation of hydrogen evolution rate with the dissolved time
of four species of aluminum,
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Fig. 3. Variation of hydrogen evolution rate with the dissolved time
of the pure aluminum in 4 M KOH solution added with 0.6 wt%
inhibitors.

& 4 ot 3A%F D.D. Macdonald®5¢] R0l oJsPd Gad}
In®] 50l el Uigh e o BE0)H(99.99%
oPhETh FEdavt RS AAFcke BEslYet. Hor
5% W% Zn, Sn, Ga, Bi 59 FFILI} Samae
AAel=d oA S5=sitia wEsisict. webM Zn, Sn, Ga,
Bi, In, 59 2 FAMNECE 7N ¢ geAeZ 7
S} Drazics 9] Il @3 nle} 7o) Mg, Mn, Si,
Fe, Cu 59 ¥F¢dte ks Aaap} gAY 24 &=
Aoz wadr)

3.2. BrSX|K|o] gt
Fig. 3& AIEF<9 JAIA ZnO, ZnCO;, ZnAcE H71st 4



A=2RA7NH3)A), A 44, A 435, 2001 169

ol et FAIERS] HalAES Sl EAIgE 180l
t}. o] AgHolA Mn-AIRNE, Mg-AlgHE, Mg-Si-AlES
Hhgo] APF 158 T A|H FHd gAAZ A3 79
gke tlo| AAE L e} §EEAITe] AEE AlHe] gF
2 ke Az} FAYGHH o) Aoz WlgT A
SHEHAN HojF e FAIFT. £rEFrlEY AS U
Z7oe o}F gle 9] glo] AN OH BEEAIZI]
st wt Ze spoz AT Fig. 3¢ VERd At
A&EEE Fig 2049 rRZIAR AlRle] Aatsteizie A
AAE e YeT otk AAAE H7IBEA & Fig. 29
HlzalE oAl E H At dajd] WlEE FAadls
5} 24gke & 4 St} olAsRtE FRel met aAadE
T ] Aol 7R oA A7 AAlETH <F
ojgol F&shs ojdute] AE] xjololl &g AoF HlTh
Fig. 3904 & &= g=o] F7AE WA ¢k 799 74U
o= ¢k 0008 mlicm®sO]| XS ZnAcE: AV A< &
0.0042 ml/em?s, ZnCO; EE ZnO 718 7A9= 22 0.003
ml/em?s &} 0.0028 mlem?s ¢ A E SR, wEhA A
714 AeAS 83l SFulE-F71HA ] oldA vk A
A A Sy $asS &F 63~65%8% AR &
A FoIg & Ut HEFR vhSAA 5 ZnAcs ZnO
9} ZnCO; 2AAll vls)] FHkg) FABETE AAIBl= &
W7t A VERES @ = Atk o] FFE Fig 29 ¥el
mE STl niws) 2Y darRche ARG H7)s)
£ Zo] AAFQ o} ¥ukgl ARAS dAlE=T &
FHFolgtal ddEn)

33 9NN sxo AE

Fig. 4= 9AA Fx9 Frdigzete] AE vlagh 1
golt}, o] 2@l o5 AAAls =7 S71dTE Al
T AR ARE 7RG oA dAlA Ut SRS
2 o7 a3} Icke AR ou|gth® ARt e 7
S0z ZnOZ H7I8A ko™ 0.008 mem’s Q) 47t LAY
AT 0.3 wt% X 1.2wi%e] ¥E2 Zn0E F7I3FE 0.004

0.015
T=25°C KOH=4M Al = pure
N; ® [=364mA/em’
3] v I,=0mA/em’
E 0010
Q
=
3=
g )
3
Q
>
o
o 0.005 -
&0
5 v
S
= v
y
0.000 : . .
0.0 0.3 06 0.9 1.2

concentration of ZnO[%)]

Fig. 4. Hydrogen evolution rates varied with the concentration of
ZnO in electrolyte.
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Fig. 6. Hydrogen evolution rates varied with the concentration of
KOH.

0.002 ml/cm’ 2 JAIF o] oF 55%2] &S Ko}, 45°C
A= 0.031 mlem?s 914 0.013 mlicm’s 2 A=]o] o
58%°] AEEINE BT 7582 AT FARBIANE 24
Z2 15°ColA 0.0025 mlfem?s, 45°ClA 0.018 ml/cm?s TR
A4Eo] ulg- & AolE Bl

35. KOH ko ¥&

Aol s= Halo] M Aol Hile Fig 6
HeRd vieh Ro] s Fvlel wet 7RI o)zte KOH &
A F=rt SR wE) ole] €550t 37k, oldl w
g dFulEHTe veEse) STl S8 97
o2 guEd KOH Add w27t Zv1sbd &Foly ¥4
o] gholx] HIFHATG folAlolo] IFr|Fe SHUAE
(APHT 3 BES-E(OH)2] HEo] £ol8)7] wEolt} 42
S EE OH- gl 13} A¥S71Erde & 5 ok wt
TEEAE 7IET ABoA SR MLl 4] (1))
SRyt 198 A8Fos 79E Aotk Fig 601A
TS AAAle] A7l wE AT MAES AR
9, ZnOE H/RIA &2 HalAdAe 715k Asf=ol uls)
KOH §&7} 3713l w2 $0d45e] S8o] o 82
& 4= Stk gA] T8, KOH & OH7} I sEU5E ol
5ol WE Znoo] Ay A AT} $5sichs Qulo]
o}.

3.6. FoINRUTo Qs

Fig. 72 REAAAIE ArlelA] ke Z3idd 0.5 wi]
Zn0 SAAIS A7IgE dafjAellr] RalaFLa=E M3k 7
ST FAINEE Hslolt}, SAETE AREE o
3} ™oz mglErishe Froltt o] A¥dze &M
2 (1) 7153 vle}h 24o] FaradayHEol W21 gjoka 2t
T Aot Fig. 7% AF7HAe AgATe} viR7IRZ Zno
HSAAAE Asidoll Hrigto g Bukgl FAukls A
FF Ao & vhe AME BRE 5 Qi) 83 AWF
Fat Bt ARIATr} E AeolA FAREe] A st

0.03
T=25°C KOH=4M Al = pure
8- 0.0% ZnO
- 0.5% Zn0
0.02

hydrogen evolution rate [ml/cm? s]

000 - 1 1 1
0 20 40 60 80 100

current density [mA/cmz]

Fig. 7. Hydrogen evolution rates varied with current density loaded
to cell.
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